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Art Unit: 1745 

METHOD AND APPARATUS FOR REGENERATING 
THE PERFORMANCE OF A PEM FUEL CELL 

Examiner: Yuan S.N. 10/712,913 Art Unit: 1745 March 3, 2006 

Election/Restrictions 

1 . This application contains claims directed to the following patentably distinct species of 
the claimed invention: 

I, claims 1,2,8,9, drawn to a method of operating a fuel cell comprising the steps of (A) 
providing a hydrogen containing fuel to the anode and oxygen containing oxidant to the cathode, 
(B) regenerating the cell after step A by a) providing a hydrogen containing fuel to the anode 
while operating the cell using procedures selected to reduce the cathode potential to below 0.50 
volt, and (C) sequentially repeating steps A and B to reduce the decrease in cell performance 
over time. 

II, claims 10,1 1, drawn to a method of operating a fuel cell comprising the steps of (A) 
providing a hydrogen containing fuel to the anode and oxygen containing oxidant to the cathode, 
(B) regenerating the cell after step A by a) providing a hydrogen containing fuel to the anode 
while operating the cell using procedures selected to reduce the cathode potential to below 0.50 
volt, said procedures including the steps of disconnecting the primary electricity using device 
from the external circuit and connecting an auxiliary resistive load in its place and (C) 
sequentially repeating steps A and B to reduce the decrease in cell performance over time. 

III, claim 12, drawn to a method of operating a fuel cell comprising the steps of (A) 
providing a hydrogen containing fuel to the anode and oxygen containing oxidant to the cathode, 
(B) regenerating the cell after step A by a) providing a hydrogen containing fuel to the anode 
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while operating the cell using procedures selected to reduce the cathode potential to below 0.50 
volt, and increasing the oxidant utilization to at least 70% for the second period of time and (C) 
sequentially repeating steps A and B to reduce the decrease in cell performance over time. 

IV, claim 13, drawn to a method of operating a fuel cell comprising the steps of (A) 
providing a hydrogen containing fuel to the anode and oxygen containing oxidant to the cathode, 
(B) regenerating the cell after step A by a) providing a hydrogen containing fuel to the anode 
while operating the cell using procedures selected to reduce the cathode potential to below 0.50 
volt and increasing the current for the second period of time, and (C) sequentially repeating steps 
A and B to reduce the decrease in cell performance over time. 

V, claim 14, drawn to a method of operating a fuel cell comprising the steps of (A) 
providing a hydrogen containing fuel to the anode and oxygen containing oxidant to the cathode, 
(B) regenerating the cell after step A by a) providing a hydrogen containing fuel to the anode 
while operating the cell using procedures selected to reduce the cathode potential to below 0.50 
volt and disconnecting the primary electr4icity using device from the circuit and connecting an 
auxiliary resistive e load in its place, and (C) sequentially repeating steps A and B to reduce the 
decrease in cell performance over time. 

VI, claim 15, drawn to a method of operating a fuel cell comprising the steps of (A) 
providing a hydrogen containing fuel to the anode and oxygen containing oxidant to the cathode, 
regenerating the cell, (B) regenerating the cell after step A by a) providing a hydrogen containing 
fuel to the anode while operating the cell using procedures selected to reduce the cathode 
potential to below 0.50 volt and disconnecting the primary electricity using device from the 
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circuit and leaving the circuit open until the cathode potential falls to below 0.50 volt, and (C) 
sequentially repeating steps A and B to reduce the decrease in cell performance over time. 

VII, claims 16,17, drawn to a method of operating a fuel cell comprising the steps of (A) 
providing a hydrogen containing fuel to the anode and oxygen containing oxidant to the cathode, 
regenerating the cell, (B) regenerating the cell after step A by a) providing a hydrogen containing 
fuel to the anode while operating the cell using procedures selected to reduce the cathode 
potential to below 0.50 volt and disconnecting the primary electricity using device and replacing 
it with a power supply in the external circuit, and (C) sequentially repeating steps A and B to 
reduce the decrease in cell performance over time. 

VIII, claim 18, drawn to a method of operating a fuel cell comprising the steps of (A) 
providing a hydrogen containing fuel to the anode and oxygen containing oxidant to the cathode, 
regenerating the cell, (B) regenerating the cell after step A by a) providing a hydrogen containing 
fuel to the anode while operating the cell using procedures selected to reduce the cathode 
potential to below 0.50 volt and stopping the flow of oxidant to the cell and replacing it with a 
flow of gas selected form the group consisting of carbon dioxide, methane, natural gas, propane, 
and butane, and (C) sequentially repeating steps A and B to reduce the decrease in cell 
performance over time. 

IX, claim 19, drawn to a method of operating a fuel cell comprising the steps of (A) 
providing a hydrogen containing fuel to the anode and oxygen containing oxidant to the cathode, 
regenerating the cell, (B) regenerating the cell after step A by a) providing a hydrogen containing 
fuel to the anode while operating the cell using procedures selected to reduce the cathode 
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potential to below 0.50 volt, and stopping the flow of oxidant to the cell and replacing it with a 
flow of gas selected form the group consisting of carbon dioxide, methane, natural gas, propane, 
and butane, and disconnecting the primary electricity using device form the circuit and 
connecting an auxiliary resistive load in its place and (C) sequentially repeating steps A and B to 
reduce the decrease in cell performance over time. 

X, claim 20, drawn to a method of operating a fuel cell comprising the steps of (A) 
providing a hydrogen containing fuel to the anode and oxygen containing oxidant to the cathode, 
regenerating the cell, (B) regenerating the cell after step A by a) providing a hydrogen containing 
fuel to the anode while operating the cell using procedures selected to reduce the cathode 
potential to below 0.50 volt and disconnecting the primary electricity using device from the 
circuit and leaving the circuit open until the cathode potential falls to below 0.5 volt, and (C) 
sequentially repeating steps A and B to reduce the decrease in cell performance over time. 

XI, claim 21, drawn to a method of operating a fuel cell comprising the steps of (A) 
providing a hydrogen containing fuel to the anode and oxygen containing oxidant to the cathode, 
regenerating the cell, (B) regenerating the cell after step A by a) providing a hydrogen containing 
fuel to the anode while operating the cell using procedures selected to reduce the cathode 
potential to below 0.50 volt and with an auxiliary resistive load connected across the cell, 
stopping the flow of oxidant to the cell and allowing the oxidant remaining within the cell to be 
consumed at the cathode creating a current flow thought the auxiliary resistive load, and (C) 
sequentially repeating steps A and B to reduce the decrease in cell performance over time. 
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2. These added claims (claims 10-21) are treated as constructively non-elected and thus are 
withdrawn from consideration. See MPEP 1450. The prosecution of this case is closed except 
for consideration of the above matter. 

Allowable Subject Matter 

3. Claims 1,2,8,9 are allowed. The invention of independent claim 1 recites a method of 
operating a PEM fuel cell comprising the steps of (A) providing a hydrogen containing fuel to 
the anode and an oxygen containing oxidant tot the cathode, (B) regenerating the cell after step A 
by a) providing a hydrogen containing fuel to the anode while using procedures selected to 
reduce the cathode potential to below 0.50 volt, and b) maintaining the cathode potential below 
the 0.50 volt for a second period of time sufficient to essentially restore the cell performance 
decrease which occurred during the course of step A and (C) sequentially repeating steps A and 
B to reduce the decrease in cell performance over time. The closest prior art of record, Molter et 
al. and Katz, does not teach or suggest the method to operate a PEM fuel cell as stated in the 
claim. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dah-Wei D. Yuan whose telephone number is (571) 272-1295. 
The examiner can normally be reached on Monday-Friday (8:00-5:00). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick J. Ryan, can be reached on (571) 272-1292. The fax phone number for the 
organization where this application or proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 


Dah-Wei D. Yuan 
March 3, 2006 


